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Ja4tfF^^ (A) ^2-419 

ixP^SS*^ ™ 2^(1990) 1 ^ 5 H 

7421-4B 

6712-4B 

m^^<D^ 17 (^31 K) 



® Bg63-272004 
®\h BS63( 1988)10^293 

®1987^10^29e@*ffl(U S)®n6095 



T-?«yi7^SRS, yi/Vhv 98105, i/ThJW J — 7s 

7T — h y^hV— h 120 
T :^ tf^^m, tf')y:^Ji^^T 94022, ci:;^T;^h>; 

t^uX, aii^i^— h> K 27750 

Tj^yjJ&^^feH, 98105, i/Th^u, y — 

-f — -'w— X-^-'H- ^zc^ 4225 



« « 

1. % Bfl O ^ I* 

* D N AM^d*#^■cfiSc4m- D N Afli;s«?. at 

tern— 7- a :t-i5' -RO^ 0 T25£tc:Jtt < ^?a<> 
«X * y r K n - K -r -5 D N A fi2?lj ^ 

D N Aflijacft. k:^ 

iimift & ^ & MJLJiia 

4. iKrsattiffia*<$ fe>*cMNiiite^«:^ra*wr 



8. ^gem-rn^-ij'-*<sififjrn:E-^^- 

9. ^sam-D N A«ia!fe&c>'i^z: D NAfllnic 

10. figam- D N A«^«5:6<HfI5eifflK3CDyy A 

IK ^sem- D N Aiij&fei^fifrsflfflBa^yy ^ 
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13. flSe^R5A<ita?-^5feT*>S. Sff^gi 1 t3 
15. HattiJ^ SXtt'-K 'J Kfl)SiiS 

»5R« 1-14 ®t^rn*> 1 i^t^sew® jtffitt 



y ij V ^ K CO <^ fln o Ji) ^ « ^ fiK 159 © il 

iwieifffe^tc^ra*^t-*sfffltBiia* d n A»f 

^iSiSttt^ ^ tifc 3 o ^-tl, 4. 0 .k *) < ja 
Mnn9- ^ ^ S! ^ ^ "T a ^ - ® JSJ ffl ;5: 

L T 

D N AE?i|*mj»r -S ; 



3?R3^2-119 (2) 

16. — ^i-fy:*-y:J 

-t^ y ^ -< K CD jjn o «> 35 3a: «5 o 

2^i2iaf4t3^n;fc::2Dj^ — tx. 4. 0«fc*)iff<B. 
o 7. 4 {E^^p^f^ /ri 

Mnn9- 36 * ^ ^ 3 D ^ — ® 19 EB c 5^ « >•^ 
>f y a-^f y * ^ ^ KfiE^«){^ JiD© fc «> iLi-^ 

17. tl^^y/<^'S^<07ftJ^— 'f-:x.^y:t*)zf 



3. 5£ 0^ O W Si D« 
( M IJIJi CD f 1] ffl 5}- ?F ) 

( 5fe B« 0 s ) 

3|flfft;i D N A^?^®i5i^©ii3jFti. Sfittt^i^'V 

/N' y g| C ■9' v * D ^ -fe 7. • ^? U f •> i ( Saccha - 
romyces cerev ia i ae ) J /j^^sfctf^btl^* filSISBUS 

^ « © 19 » * « ii t- * 2«) t;: ^ ft © 5^ jS fil ffl ^ 

y A ® ;5>U&ffe4j f^iil $ -S (Hi tzenan ^> , 

Science 219 : 620--625, 1983). m&C^^U^Ki 

51 •/§ 14 © jfi S « It If *J .fc / « ti ^ :^ « ^ S 
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h ^ n zS -y i3 ^ -i K -fe <fc O' V y y - X ^ 0 fe 
^ ^ a\ ^ (Xukuruzi nska ^ N Ann . Rev . B i ochew . 
^; 915-944. 1987). O - 1^-^14 ^ 'J n > ;i/^b 
It. as 5^ y jJ' S _b O S e r ^tcitT h r 5^ S 

IS-^^ti^fS (SheclcBan;^ <^ Ch'Novick. in 
Strathern t» ^ |fi ^ Hoi. Biol. of Yeast Saccha - 
roavces ; Hethabolisin and Gene Expresaion , 
New York : Cold Spring Harbor Laboratory, 361 
-'393-«-' C^'x 1982). N -*if-^tt n 7 «; If if V 
:^ ^ ^ K«|jao^^j!KI0/c«>®S^I*aJi4 tzt 

•> fi^^ttZtj-r ^ 7. h tfi i^fli^ t Asn 
-X-Ser S l± Asn- X -Thrdl X li (r^ 



ISra¥2-119 (3) 

(Kukuri zinska Ann . Rev . B i ochen. 56 : SIS'— 

944. 1987 . 4^m) . ^ fz . 7 X <>i ;u +' ;u 7. - ^ 
X V y :^ ( Asper i gj I 1 us nidul ans ) h Z H to 

mm It. n m 1^ <^ ^) 3 > it ^ ^ ^ z ^ 

MLTV>5. .-K-^X (Bowes) ^^/-^ 



tt. ^HSf ®ttl^ y/>-i7 S6z*?;t«a4eiCD3*- 'J 
if -/ * 7 -< Ktltii<!:l^ — 7? feS C i^^r (Ballou. 
in Strathern ifi ^ Wol.Biol.of Yeast Saccha - 
ronvces : Hethaboiisw and Gane Expression . 
New York : Cold Spring Harbor Laboratory. 335 
— 360-? — i?. 1982). 

7 — ^ jL — y (ou ter chai n) <r ^) U fV^it 

ti . L L ti' « ii 4^ <D « ^ ^ ^ L . zomm^ 

7 * V V * ^ -f Kflti&CtS^L3t^fflM;f 
C -7 y ^ - :^5fi3S*^ cr . I -* 6 *fe ^ L A: -gp l£ 



aUB Sa <Z) ^ ^ 7 t' h * ti -t' k: /± ft U /c J3 
-^ft;: ttamail^f 'i :/if y ;6 7 >f K tj|A^±.<i: LT^ 
S^WtC: « -5 Z i *1TU>-S (Ballou. J.Biol . 

Chew. 245 : 1197. 1970 . *? <fc 0^ Su zuk i t> x J£jK 
J. Microbiol. 12 : 19. 1968). mm^ '^nr£ir ^ 
:^ ^ y i3 ^ 4 Ktt. 4 y —-iE (D U 

iitm^^f y <^ ll^^^r ^Hr ^} zi y i3 ^ 4 Y 
t,n — -C^^Ztii^mhi}^^tSirtX\i^^ (lOi^®. 
Sheck«an*? J:CKNovick^©:S:(K* #IS) . 



tt-ffcH^ (tPA) . xr ^ ^ y ' j^'-- ju 

(EpsLein-Barr) ^ ;i/:^.a)±l?JS:^J5^:7 ^ y< ^ 
(gp350) (Schultz*^. Gene 54 : 113 — 123. 1987). 
*J J; O' or ' /N 7' h ^ D >' (Van der Straten «b n 
MA A • 126 — 136, 1986) A<iS^tf^i*L^. C n ^? 

^.t-oift-^Kis SMtt^!St1i9tti5' ://<^'«coiaiifc 

r. 



H (xyKH) *ffit^S.i?'J-<:r^K©^flE^» 
^JW^ U 3 i/^U^b ( J.Biol . Chew. 249 : 811 --817. 
1974) V V h ;^ ^ ^ y (Green . J^BioKChea 

2£1 : 7558--7565. 1986) s cr - 1 - T y ^ h »; 7* 
•> y (Van der Stralen4>. l^iS). J; cr ' /n 
7* h ^ D f y (Van der Straten«bx fsllt) 

?^^»ffi^^iS' y ^< U(^fSi^ 3 •> ju^ktcitffl ^ 

tLTt^fi. t P ACDgE14L«t^^f#:TT 

u^^. ^^^^^ 'J 3 c/ji^^t0 z(D:^mit. ^ y 
Utt. S?n°n)!^fl6^iSi»> ^ iil^-r h <0 ^ y 



3 C/^Kb*?.*; O'^ D - yftD N A ffi ?!l 0 ^fe «c 2£ 
1^ « . 'J :3 ;u ^b $ tL /c y ^N' i^' ® (i: >r ij n •> 

Torrentino*? J; CKMaley <i; *) ^ H ^ :K i J; "5 



3 ;u^b sn CO 1 o ^ A: « :^ ep * eft at L . N - $s 

Wigtt^bia^CDaSfl*<^^$nTt^'5 (Haiswood 

BP 227. 462. 1987. ^ ^ Meyhack . BP 
225.286, 1987), t^teXlltJtT Meyhackc^ti. 
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K -r ^ D N A K ?ij *r ^ P It ^ y !^ S 

tt .-1? -5 r K i& 3 - K r s D N A iK^ij * # ^ 1! 



?SRa¥2-419 (5) 

(b) w.r.<Dru^-^—^xj^^<3!>Tm.\zi^< 
^m^y ^ i- ^ - K-r« DN Aae?ij*?j:c;»ai 

y /^• S i v 7' ^ K -^^ 37 - K -r s 

DNABe?li^'i'^-c^s:^m-©DNAm^!fe^^a^ 

At- -5 Z 

(c) sfne^R&^ffl^-r 5 D N Aie?ij**«m-r 

( d ) fltige^w^ffi^-r * D N Aie?lJ*<%m-li: 
3 - Kf * D N A8e?!|A<%3Kr* J: 5 

( e ) ml le H ft X ^ 5? i « ^-K «; r ^ 



(a) ^mS!Mnn9- ^WL. r5 iS EE ® ^ ^ 

■r * D N Affi?(I*?<^ D^PIItt^ y :7 i 
'J-«r^K^3-Kt-^D N AK3?iJ*a|Ar 5 CI 

( b ) ^ 5fi y S ^ U r ^ K * 3 

-K^5fifIseDNAK?iI*3fe3Kr*ck^ tt^#T 

( c ) ^ le R « ^ y /N- s * /c « +• r ^ 

* % © $ ftb ® le «l « s IS ^ y o 

y^i^-^^-y:t']zf^vi3^>{ K/^^^(0/^^jn 

■r Sfil»tt©f5|3£:^ra^ -iRtc:. z<D 
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(b) C ® n n ^-;^iSiaf4c-r -S C 

(c) CCDiSiai±tC$n/;:iinji. — 7 7'^ 

^'^x-mmt * c i . 

-^jL-y^^jzf^-y:^^^ :^ CD M JfJO © 46 
D N A K^IJCD n - ^ y ^':^J?£^KI^-r . — 



?fRa¥2-4i9 ce) 

(a ) miSeif te^®^R&^fir-r -5iSlffl:«IBBco 
D N AKIfit 7 ^ 7' 7 ^) & Z 

D ^ - ^J^fiK r ^ C ti: . 

(c) 3 □ ^-^iSiStttc <h . 

(d) C(DiSiS14t;:^J^^/c3D^ — 7v'3 

(e) ^IS§!nnn9- ^ ^ 1" a ^ — <D fl] B| oj} 
( f ) Bfl l« 4- /^ n - ^ ^ $ ^a: a a ^ - ^ a fj^ 

1'^DNAffi?|J^^»•r'Sw^^•#^T'J:i:'5o 

53 O C: n *s) © leiISi; CJf ^ CD (fe ® , 
3tC -5 T *) ^ 9 . 



tL^-:*:|i@(A^(>L < l±~:$:JI®l^m*>6DDNA 
L T ^ ?£ L t ^ IB ifi ❖ :b ^ n ^ L T 

iife?«]$nfcDNA-b^> y h^s^-r-s^^^i^ 

|g-^(n.ating type) IMfift^jg ^^ti. fi» S M A T 
Mnn9- ^ t \t . S D S - 'j T i7 U ^1/ T 5 

K V ± T XI] iia ® - 4' {) ® i L T 1^ fjfj r -S iiS 



^<lJ7;^'JJ^y;»^^ K ^ti. 9 - 1 3 flB 
^- ■^^ $ V (GlcMAc) ^"^tJ^a^ y ^< ^ SCOhi - 

Ybf S U'-</UT. iffite^ n/c D N AK?iJ<Z)lc^* 

^ t- ^ D N A K ^1] ^ . mwr o ^ - ^ - It. 

u ;c/ ) t 5 ^ A: r ;f 7 ( o r f ) j 

> ^ :^ ^ . 35- ij;. 7' ^ K ^ 3 - K f -5 

D N A K^iJ ^ ^ . r ^ K i . m 

»S A- i5> 0 fiK 9j .-Ji 'J 7' f- K * /c y ^< ^ » © 5]^ 
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^$citLtzz]ri^''} zj ^u^b * (4^ o T m S SB A- 

fti ^ <D nu <D tz iZ t ^ ^ ^ nilio (D Aiz: 
LTtt^ [»aa«* -y-^AD^-b;^ 

( Saccharowyces ) spp.^ :>y'-!^-y'Aa^-b;i.';ff 
( Schizosacchar payees pombe ) ) ^ fz \tX 



U y ^ 1* 5 «) L.i>:^3 81*^®^ 

( ann? - mnn 10 ^fl[st ^) A^tMlt^^-S, 

1" 5 :^ J* A< ^ tt' n * , 1^ njji $ ;K yi: ^ a& 3 

~xaS*< 3 (Bet *) x/N-i? !ff 



?^na¥2-4i9 (7) 

1 1 us ) spp. , ^ JL o :x ;K 7 ( Heurospora ) spp. ) 

t' '> X ( Saccaroayces cere v i s i ae ) > P 15 
mmt^'it'xMi^^t ^ ^ >' ® CD U -y- v 7 

K3T«igiC. 7 ^ if — ^ :^-Vit ^ iJ 
7 >f K^/'tJjDr S C i ^^ffetcr-Sififc^ ( HWN7 
- HNNIO ) Ctl^>©itte^ ( «nn7 ~ wnnl0 ) 

1^ ^ f i T' § * . <W ;l t±\ — ® :^ ^ « . 

Ballou«btc:j: oT^^^nxt^^'S ( J.Biol .Chew. 
255:5986-5991. 1980). C © :^ i£ T . »S:*IB 

* L < tt»S«jnnllE^|BIISiJlB5JttC#?£-r * H^n 



®:?7?£«. ^yy-:^SI^*<3flHJ:i9^l'^l^*fflBB 
^ffifi*:$'y>N-i?®'&^-r$fflltectS^T*> ^yy 
-:5^5^S*^3 fliJJ(T®«:? y ^ ^^^T ^ 
/I' ^ fc ffi H <!: 1 1 #S ^ L « I ^ « ^ fc 3 y A ^ N' U 

yA^ffli,>Ti/y 3 fi^it^m^^mm-r ^ z t 

rannS^l^tt^x ^ u ~ y 1" * |jt s L 
tf f^a^: tt. PrB- Tft-sfflsa (r O 7^ 
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LT ti. YEPDS( 2 %CDi»a j: + :^ . 1 % CD 7^ h 
y V 2 % © ^ 3 — X . 1 M © y ii/ 1: h — ;i/ ) 
^\^f^n^. ||[^lgJl!i±Tm5i L/C n D 
?^V^nr7Xh^bm;'5;!)^. * /c fft l£ ft^ tffl 

If n S . ;3c IS ife ? it 59 L /c 3 a ^ - . ^ 

© * ^ A- i /- « 7 / jJ' - . ^ A tt' ^ h D -b 
©tev^pH^fflo fc«>) . J*:t^T*©7 ^ /UiS'-^ 



?fRa¥2-419 (8) 
c©7//[/^-*Il«t^t§tfe±ic:a<. 

©^ . 7 V' n — ;L/ (azocol 1) ^ X S L < JzJS 
3S5£(top agar) l«^a/cOt^lO■g^^T•^C*^. 
LTpH4. 0 -7. 4 . L < tt4«jpH7. 0^*1- 

© 7* u — F ^ X 2 0 "C — 4 0 'C . S L < « 
3 7 -C ©fidET. 3 B^rol-- 2 4 J^TbT. i:?^ U < t± 

5'-ai$PBT©«ciffif*jTM >'+jL'<-'>3 y-r ^. 

H^SMnng- -3fciF-r 3 n * © IM ffl C M! 

MMK9 A<. K^i3:DNAffllM-©r-^l-*-^». cfc<3^<* 

-j:.v-r$nfc. ;*:5gBfl©iBKrttc:t±. 

Nas-yth *J J; Reed tc: ct 0 ^ ^ ^ ^^ T :^ r£ 
( Proc.Watl. Acad. Scl. USA H : 2119 — 2123. 1980) 
tc:.^ o TSJSK^ nsWS/ E • 3 'J - (E. coil) 



K^fc-r -6 c * Lif^. ifi S «: -< ^ - i bT 

yEpl3 (Broach h . Gene J. : 1 2 1 ! 33 . 1978) . 
yRp7(Stinchco«b h . Nature 215 : 39 — 45. 1978). 
pJ0B2ig J; a''pJDB248 (Beggs, Nature 211: 
104^-108. 1978). yCpSO (Kuo;^' J; CfCaMpbe 1 I , 
Hol.Cell.BioK _3_ : 1730- 1737 . 1983) f^hlf 

->57~it±. iMtRt-5:^?fe*<#^£t-'5M^A>©« 

— * -3t^^#* n-5 T 6 -9 ♦ 3&>*^'5iiltR-=? — 



LEU2 (C©t©«. Ieu2^P^fB -9 ©jS 

— -fe* (CAT)(C©t©ttx ti ^ 
7^^=i--'i/©#«ETTttlfiS©ltt5a[*^«gt::rS) 

— r.jyj,g|it|£:?: J (Kawasaki *J J; 

Bell. EP 171.142) . W >L tf X 4^ V i^ y * a 5 -fe 
X • ;K i» '< ( Sch i zosaccharoavces pomb e) © tft f£ 

^ poTi (c©t©tt. i&±aiiia©i£ii2^ii^*it^ 

3 »J — 4*. V RR I (Boliver(5>x Gene ^ : 

95-113. 1977)*J^Wte» L> «faDNA»f)t© 
7 ^ 7' 7 'J -««JWr -5 i «!: Lt^. 
J^®fc«<*^©iSJR^ffiii1-* mlieE • n 

'J 7'^ »J 7' 7 X ^ K D N 

»a/E'3'j-i/+ h ^ - iti^^iF^Er s 
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IE ¥ ^» -S . » ^ L CD tt s fill ^ © r D -r 
^—^•57 V * ^ l»J ffl T njUlS^ S © ^ ^ 

L /c iS ^MMi ^ ^ W r -5 3 D ^ - tt . W « 

JH ^#tt(plasBid borne) T ^) C i Bt 22 $ H * . 



o - * nfcNMI . HNWa . MM* 3t tl HWW lO it 
ii=f(D^^^^^t ^ Z ti><-n ^ Z . mnn7-«nnl0 

^^^^ n ^> ii^it^W^'. f?^gS)<^:PI*«Cfflfl2 

fify 7" a ^ - — . c 3 r y 3 /I/ © 

^(4^7 l»«f4SeK* fcH'-H V K©j£*^ 
figtcr 5 J; 7 — y ;f 7 $ tt* . HdseiS'o-^' 

(t ^ n M N N jt {E?-tC^^L^i5iHl7'n^-i;' 



»R3¥2-419 (9) 

Hol.Cel 1 .BioK _6_ : 1 206 1224 , 1986) ^ ffl t> 
TsWSi-rS. WIlgBji©-^ V t' y jiinni©^ 

1% * -r «) iii*^ y I* A SI? © ® /j^ 0 

efifr ^ c ^ cl; 'J HJfeT § ^ . ^fc. z 

•7t^T 4>?fc^r -5 z ti}<-r^ ^ ^. 

HNN7 . MM*? J; D^ HNN 10 ^ n - K 1* ^ cDHA © jg 

{E^ti. T&±.«B^at^:*?v^T . ^ ti -e-' ^^MN1 . MM 
tcfflat®i;7^j:WaDNA»r>^5^7'7U-^m 

HWW9 iftfe^© ^ n — y©|^SCFBt^«5ttSftTt 

v> 7. ^ U - j:^ y ^ :^ ?i . HNW7 . MM* ttMJLLO 

a^T'*>'2>itiPB*btt«.^. ::©ti'^©ftT*t-<'^x 

i; 3' -9- V 7 K ^ a © '/fli ^ (Ba 1 1 ou © 45r 
^ L/cmIiai©:S:Mx I970*f cfc O'ISf . 1980) A< ^ ^t• 
ens. {Si4©^D-y«. MNN9 it ^ 117 a - y 



©^^^^3lt- S Wi!P7-n^-:J'-©jftffltts S 
BffW:. ^Rfc*4ia«!7'a^-s^-©<.^^n3ir©- 

*%pj©{$fflt^i<tf*L.(r^ssgfyrD^-i5'-iL 

Ttt. ADH2 7' D ^ — ^ — (Young ^ > in GenBlic 
Engineering of M i croo rea n i sws for Clie»icals, 

Hollaender^j. New York : Plenum. 335 -< — 

19a2)x J; D^ ADKZ- H' T* P ^ — j^ — (Russell 
c^. Nature iii : 652-654 , 1983) ^ ^ ^ S . 

#t::(tF* Hf>7' a ^ - :^ — <fc L T lis MF« 1 7' 
D* — ^— (Xuf jani? J: Cf Herslcowi tz. Cel 1 30: 
933-943. 1982) i)< ^ t^f h *t ^ . t tz JiJ^ ^ IZ ^ 
^L^^y'o^e-^^-t UTti. 5 X R r D ^ - rJ^ 

- i^m^v^i^m^^m asg-ioo^B^tastcse^! 
'r-£c:ttcj;e)*HJWii©rt^<fctt-s) 36<^tf^» 

^ © 4> © li 1 Xtt Sra©tf ^S("at»ng type) 



-167- 



ti^^Cnalins type) iJigff3?^(i. I# ^ ^ C1 1$ 

CD JLEI* T % ?g ^ n -5 fi« ia a T- o ± ^ 01 * - ^ 

*<T-^s -flSt;:^^} 2 0 i&l^ jt^(b.p.)-|?) 3 2 b.p. 

finsg sir3- 8 (s tes i T 1 5HI ^> nr ^ , 



+ Brr'ti. -5 D N A ffi^lJCDil^c^^^ ^ ~ K L T 
ffi --^ 0) A *i J; / * ® :7 - K K 3?fJ ® 

'ii' r ^ 1' 5 oJ fi^ 14 * -5 (in Methods in Enzywo- 
loey . Wu <b s IBs JJLI : 202-211). ^ ;l W\ if ^ 



7Sra¥2-419 (10) 

flartwell, J. Cell. Biol. 85- 811, 19aO)tt. 
2 5 "C T Ij: H M L H M R jg^c^MtC jb- It -5 

^> ©iftiE^j9E©ffe:^*<ie»f $ n-Ts CD /c H M 

*#fe!^T{$ffl^n*»^?i±^ti. HSN7 . HWN8 . 
HWW9 ^ /i MN_IO it -7- 0 4^ i:: it ^Eft^:>iPI5 (gene- 
tic defect) y^^ — ^^AV:^y)Zl^ 

tzhr. m^^t^ w©^!5|6ti> Bailout, (^j^s 
1980) J; -5 ^^BfLQl^P. ^fzlt^T^ 

b < ttitlsT^^WrSI (disruption) . #l| ;i C A' M W N 9 ifl 
^e7^® Klra(disruption) T & 0 f# it(£7^<!D»r 



®aiR€^tg^-r-5^-:>;fin©it&7^© I -:>Tfe o 

^oTfigCf 5 <>©T* r^Ts gll;^ tt^ UBA3 (Botstein 
'^J- Gene _g. : 17. 1978), LEU2 (Broached, ^ 

C © -5 URA3 -7 -3!)<#{Cif * L t^. jfe © jif 
fb(r^iitR-7->:7-~iLTti. CATitfE^ (SI 

ataiBSic ^ a 7 A 7 X ^ 3 -iujitt4^M4--r ^ ) . 
^ /c laczittfe ^ - a V ^ \ >^'--fe'SI4© 

'S^afflf^tLf.rMNN it Ie ^ ^ "2? * JUtt D N 
A0f>^-*. itiSf (<^;it^. Beggs. f^ffi) TJ; < 
59iio4xTt^^:^ffi^fflt^T«±«BBa«tc3|:A-r-5. 
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^U* — • ^U'^v's V (A«er i can Type Culture 
Col 1 ection, Rockvi lie. rtd. ) ^ A: — :^ h • 
y ^ % -T A -J ^ 7s V V ' V ^ — (Yea t Gene- 
tic Stock Center, Berkeley, Calif.) f> — IS 

?db4Ci3&<Tg** m±ia8{3«:^ M N N J - K 
fie?'J ^ Wf ^ t- ^ /c a6 i:: ^ n "7 - - t:: 

j!f i Li^^ffl^a-^i i-T SEYZlQK MATa 
ade2-101 leu2-3. 112 ura2-52 suc2- Ag 
gal2 ) S /C tiZYlOOCMla ade2- 101 leu2-3. 

112 ura3 - 52 3uc2 - A 9 ga 1 2 A pep4 : :CAT ) 

Ifi'CSouthern, J. Hoi .Biol . M: 503--517» 1975) 
. MN9^ /c tiMlL10iI<£^^^^Pfi**r'^' * ^ 



^ V y^mt\^'z\t. ^^m.^ ') ^ ^ y 
-5 jgKte}ft«s* i5i:£-r -5 d i ^^c- cBaiiou. 

nUi3i> 1970> ci: O'Bal lou. 1982) . HNMl 

ffl^lUlOJI^'&feffti*:^ »J - ^ y ^ r ^ i?) 



i?na¥2-4i9 (11) 

3 L /c y y - X *>|^^5fe ^ nX ^ (BaMou 

©fitlSdISlji. 1982. . d ©n±$BBSli. 

«^ ^ s itF * L < mnjiiig ^ 8/F 3i ^ m# r ^ 4* tc 
tJ'DT.'r^ditCj;*)^ & 4 l> ttitf * U < ««nn9 

m±'^C^,«l^. HMWl igfe^tj:. iS^JXI^fiJ:^'^ h 
JU^^ ^ -1^3 OBia D N A lt!f)^- 7 >f 7' 7 »; - -SIB 

C n « . ® >J] nrj Ifi 7 7* -7 - T E • :3 'J ?i 

0 7 ^ 7' ^ - ^ IS rH -r -5 d t A< jtf * L t> . 



j!tt^l^co^.^TSJfc«lr ^ d i cfc *9 . 7-7:^5KfH 
T ^ * . c (D D N A ee ^ > a - y ^ 

ilf * Ul>J!E*SIC*; V^T li. HNW7 . HNH8 . HWN9 

(Yeast Genetic Stock Center, Berkeley. Calif.) 
-5. sir3- 8 ggStt. 35S«* /c«^S*?cfc2>'iS!K 
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^ ^i. Ifg 3E Jffl riLJ X {«x.ti\ ^ y j< 
® ^^-AfVSftOi^^I;^^ ^ /C <^ -T pepj a^H (Jones. 

Genetics 85 : 23-33. 1377) a> ^ UWi ^ 

^ d <!: * L t^. 
iin L /c J; -9 X iJi fiff ^ n rtNW7 , MM , HNW9 

$ /c MNN 51 C 0) ^? O i)< 7' -5 X $ K 

m J^^ 5 *i T -5 K * n t O T- 5 *^ C 
14 ill Ik?- ^ ticDNA fc3 iSt ^ r S 5Mi< •> ^' :^ ^1-* :3 



3? 1X1^2-419 (12) 

MFor l(Kiirjan^). ^Hf^SlPm 4 . 546 , 082 ^ 9! $ffl ?5 : 
Singh . 3 - a V ^N-'^S^^Rnm 123. 544 5j^y>$6) . 
PH05 (Beck«i. 111^:2^^3. WO 86/00637 -^^-^x^ffi) . 
SUC2 (Carlson h . Ho 1 . Ce I I . B i o 1 . 3:439'-'447. 
1983) *J J; 0'M£I<Nackay Sf* 2^ 314 , 613. 572 

^«W$nS ; Mackey. @ BB . WO 87/02670^<'> 
$B ) 0 ifi ^z; ^ ^ ^ tt* ^ d T § ^ „ 

?S *& ti . 7' d X $ K c JO ^ n /c HP ti S f£ 

sii fffl ® 7' ^ X 5 K ± rr ^i T 5 . m ± 0 y y J* 

iiiii t^T 6*^ t^. fflIrt|145M£ 

3 X $ K JB }# ^ n T S A- . $ « ^ ^ n T 
i.^ ^> SBfifif ^ M N N it^^^ ^ t7) 



PhT . ?5 ?i t4 ;1 IS f ^ 51 5 n t ^ ^ ^ « 1*? 

A: tc . ta 5iS ^tk {1= ^ iSf li^ ejj IE- L . C n J; 

1^ IS fl r^' y /^ ^ ^ ci; Cf >; r ^ K i L T ti . 

Jft a 7' y . 7" ^ X $ y — y >^ . h o y b' . 
7 r ^ - X IB ^ n 0 S «J Sjt tf n 

51 iit ,1 lif . iitj r-l tt ^5 n A: tt* y ^ 



H li . iS If ^ f'+ ^ 15 ft-r 5 r <t ^ 5? t 4' T ^ 
^1 3 7 ij'' 'J n '> ;u ^ -t H t« ^ y ^< ^ S ^ 
iSiiL-?#*pafir3i^sm-r -nnggpgrr^tj:. 

LT (.^ Se?^]^#^T ^ D N A f«;i5t!feJ;ii^SBY2101 
« <fiife T ® tL 4, 0 1953 fig T' iSS f/? ^ n /c. 

JB®l£fe«5tt, Mnn9- ^ ^ 0 ?^ t ^ T T 

-b >f ^ n fc, ^i-' y 5)- lif . MM ill {il- T- 0 JtJT '5^ ^ 
fit j2 1" is^ t;: jliS ^ n fc. ijras -7 - - c>' 

^ C <!: * -y- I*-' y ^^-Uf (southern. J. Hoi . 
Biol , afi : 503--517, 1975) 0 - y ^' ^ T FS 
11 0 n - y [al ^ $ n . 3 0 fiS 4* Cii3 -r ^3 

y y J. D N A 0 -/N' ;u X -7 A ~ )\y V *f 

(Southern >?x Nuc. Acids Res. 15 : 5925^5943, 
1987) mnn^.mUmiSlL^t'^^pf^ < t 

^fhl^tz^ ZY300 fL^a^ (ATCC 20870) ti . 
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1980) S /iH«finiiO»fS«<titJS3?nT*.^5{fe® 

^j:t^1*3£©Wffir7 ^ K (W;lwfyEpi3> 

^c«)(C:T^^^T-feS::<i:*:^U/c. REPI . BEP2 . 
iJ' - *i| ffl T' § ^ J; -5 -r -& © Ji? * L. • :^ 5fc 

© V r ^ y^fcit^ yy^^n^:^- K f ^ 
aE?iJ ^i: ^ D N A Wnlt'to A^. zvaootttc: 3t 



$:h,'ST«»;5>'5. i>-i)^^tkmh. Sit*©^-^^^ 

SL 

^< I. S . -fe b: •> XHNW9g)afe^<P ^ o — ji. y 











LB347-1C 




ainn9 eal2 






ZA447 


HATa 


leu2-3, U? 


barl- 


1 gal2 ura3 


XV732- 1 -9A 


Ml« 


leu2-3. 112 


ura 3 


■nn9 gal2 


XP660-2A 


MATa 


leu2-3. 112 


barl- 


1 trpi /!aI2 


XCYl-SD 


HATa 


Ieu2-3.n2 


ura3 


trol ■nn9 


SEV2101 


HATa 


leu2-3.112 


ade2- 


101 ura3-52 




suc2- 


A9 £al2 


A Pep4: 


:CAT 



ifna¥2-4i9 (13) 

* -5 A^W^ft^ r n ^ - ^ - T T «fc Ir^. f#?> 
. pep4»f ^ i5 ^ CKjymlKf 2S©M:^*^aiA$n'5 

^9 . -^LT^Ati. BeggsCHfl)*) s HinnenPj 
( Proc.NatKAcad.Sci.USA 75 ; 1929 — 1933, 1978). 
Russell CNalure Ml^ 167 — 169. 1983). iJ J: a' 
yeltontj. ( ProcWatl. Acad. Sci. USA 31=1740 
--1747. 1984) C<&X$nTlr^*. ?S±tt^i. 

-•^v^D $-feX - ( Sch i zosaccharowyces 

poBbe ) ©POIiiftte^ C *)m^^ IeUA^IS^ 



^ 1 ^ (tft ) 

iVlOO Mia leu2-3. 112 ade2-101 ura3-52 

auc2- A 9 la 12 A pep4 ; rCAT 
Zy300 MATa leu2-3. 112 ade2- 101 ura3-52 

suc2- A 9 gal2 iiinn9: :URA3: : tl -1 
Zy400 HAT a leu2-3. 112 ade2-l0l ura3-52 

suc2- A9 gal2 Apep4;:CAT A ann9: :URA3 
381G-59a HAT a 3ir3-8 SUP4-3 ade2-l his4-580 

\ys2 trpl- 1 tyrl cry 1 
A2 Mlee I eu2-3. 112 his3-ll. 15 canl 

XL1-4B HAT a leu2-3. 112 trpl-1 ade2- 1 lys2 

slr3-8 

XCY15-3C MAIof ade2-l leu2-3. 112 AaBn9: :URA3 
XCy42-28B HAT a sir3-8 A ninn9: ;URA3 leu2-3.112 

trpl'l ade2-l 1 ys2 A pep4 ; ;CAT 
LB1-22D Mlfl, unnl gal2 SUS2 wal CUPl 

A. XCyi-5Dttg)fi^iS 
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to"e*>S. R.K.Mortiiier&.Cf O.C. 

Hawthorne, Veast Genetics . A . H . Rose;& J . S . 
Harrison^ LbJi!K#% London : Acad en ic Press, 
Inc.. Ltd., 385 — 460^— f & CKHartig^L^. . 
jHia^^P.?® - ) Lfl347 -lCi;^ (Taai . , 
J. Biol .Chea . 25i : 3805 38 1 1 . 1984) ZA447 
i i7 a :^^i:Li^>/c. ^ ^ * m 3» f -5 4?) Ifi 

L/C. ^^Wti . H&^A^'tSiSff ^^14 

t3ov'«'r2 : 2 o^>g8Jt*7K L/i. (zsaeft^ju: 

bT XV732~ 1 -9Ail§r:gb/c. C©|S^^XP660 



^ (Difco Laboratories, -rha-fh, ^C^A'y) 
6. 7 g . 

7 -r — >' 4 0 ffl« s 

L - T ^< ^ ^' y m 5 0 ng. 

L - >f y D > V 6 0 ■« . 
L - > - ^ y ia^nS 4 0 

L-:7i — ^L'T^-=^^6 Offlg. 
L--fe'J >'5 Omg. 
L~^a>y5 0■g^ 

^ > 4 0 »ig X 
L - /N 6 0 lug V 
V fc- h - ;u 60.75 g V 
1 8 g . 

^ © /K ^ «^ L . © I* Ij5 1 £ -r -5 , 1 5 ^> 



^R{I¥2-41G (14) 
2A ^i^ay^-itLl^tz. 8 0 .g/ £ O a 

Lfc. m^^6ii^^i)<. (D iZ ^ L X 'if n 
/C. lia^^XCYl-5D (MATcr flinn9 Ieu2~ 3 Ieu2 
.nJil trpi ura3 ga 1 1 ) . MNNli^ ^ i^ o 

hinP 

:/;bj-;;^2 0 g. 

X (Yeast Nitrogen Base)(Oifco Laboratories. 
353^ 1 8 g . 

— LeuDS 7' — h 
^ }\.ZJ -7.2 0 g. 



4 0 rag ^ ?^ ?JD t* . 7' u — h ?± . b T [S -ft; 

- LeuDS 

-LeuDS r h CD/c4«>®te:^i^«{$ffl-r -5 ({fi 

- LeuD7' U — h 

-LeuDS r h ® fci«>®ia:^^f«fflr ^ cm 
L > V fc- h - ;u * r -6 ) . 

- LeuD 

- TrpDS 7' — h 
jT^m-XZOg, 

7 (Oifco Laboratories, T-'ha-< h, \ ii 
6. 7 g . 

7 -r i y 4 0 iiig s 

L - r - >' 3 0 «g. 

L - T :^ X 7 +• 5 0 mg. 
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L - o ^ > y S Oag. 

L - -b 'J V 5 0 ag . 
L--?-a>y5 Ow. 
•i? ^ > Vu 4 0 Bg > 
L - 'J >' 6 0 «g . 
V ^l' t- h — ;p 60.75 g X &C>' 
1 8 g . 

yjE . -e L T ® -r 5 . 

- TrpD 

-TrpDs ©yistJO^i^r^^^ffir (m^. y ;p 



^ L T s <k r * . 

YEPD 

55^^K$t < ) . 
- UraPS 7* U — h 

(Difco La bora lories, -rhD-fh, 
5. 7 g . 

7 r y 4 0 Bg . 
L-7;u+'->3 0«gx 
L-t;^/%-7+'>'S5 0«g. 
L - t ;^ f. >■ > - V V -igS 2 0 mg. 
L - ^ V a ^ y y e 0 ng^ 
L - n ^ •>y8 Omg, 
L-«i'>y-:t^ig6S?ia4 0ing. 
L->-J^?fj:.V2 0Bg. 

L--fe'J>'50«g. 



ISR{I¥2-/I19 (15) 

YEPQS r U ~ h 

i/;b:j-^2 0g. 

Baclo : 7' h V (Di fco) 1 0 g . 

/Hf BSt-X + (Difco) 2 0 g . 
y ji^kL h —Jiy 60.15 e . a C>' 
1 8 g . 

z n ^» ©-r-c TO fiK^j^^^s? 4c Ibarra -^t*. 

VEPDS 

YEPP7^ u - ^ 
j/;b3-X2 0 g. 

Baclo 5 7" h y 1 0 g . 

HSi + X 2 0 g . ac>' 
1 8 g . 



L — 'J > 6 0 mg . 
V h 60.75 g . & ?>' 

1 8 g . 

rc3;i-~ ^ U-T-^aH-r ^ • - h u - 7* ® Qfe . 
L - h U j:. y 150«g>RcK L-h'J7'h7ry 

— Leu — TrpDS 

>^2 0g. 

^ (Difco Laboratories, -rhn^f-, ^^^y/y) 
6. 7 g . 

7 T-* y 4 0 mg . 

L - 7 +' ^ y 3 0 mg . 

L - 7 X -'V 7 +' y S[ 5 0 ag . 

L--fya^.>y60i»g. 
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L - 'J ■> y - ^ ^ Jfiffija 4 0 ig. 

L - y 6 0 mg X 
V ;i/ k' h 60.75 « . 

1 8 g . 

ri r . -E- b T la f * . 

Hg + CA 4- amp + W 

Na.HPO^ • HsO 6 g . 

XH,P04 3 g . 

NaC£ 0. 5 g . 

H\{,Ci I g . 

* ^ ^ y ffif 5 g . 



0 9!JWr CEN3 7 / y 

ffit4i5' D - y ^Eco RlS.CXBa« H I ^ J; *3 ?^ L . 
:^ 5 KpMioiB^Ba. u r t;: J; s J: <9 «J « ^fc b . 

f#^>nyi:r7X$ KpWI02A*. Hinc n tc: J; s fS^k 

cfc tSUj^^t L r *^Eco Rite J; *5 aftif 

0. 6 Kb®CEM3"7 ^ ^ / y h ^m^Lfz. Hindi- 
Eco y ^ ^ jf y — -e" I (D ^ 

u y ^ y ^ ^ / y htCcfcO^aSL.. Eco mm Mm 
=&y^fu-(yu. ¥»*9»*1fr « 0. 6 KbOCiM 
y y ^ / y h^f^fc. ififiiflte^© 5 ' 



?SPia¥2-419 (16) 

1 M a>n8S04 1 mi . 

0. 5 M (Z> CaC £ > 0. 2 ■! . 

4 0%©:?';U3— >^ 5iBg. 
Img/m/CDf-r^yBl 1 Om/. ,5^?>' 
1 O«g/«/0L-h'jrh7ry2«f. 

^ U'-y'^mi' ^ . :t-h^i^-'y'co^^ 7 y\d 
■> y iOQag^^nat ^ . 

hg + CA + aiiP 

h ^) r h y 7 y^^. <) . 

^ 2 mi^Tik 1^ J: -0 ^ ^ YRp7 (StinchcoBbjg. 
^. s JIM) -^i^ ^ -fie?fl&a'»S-t y h a > 7 
CEMa * # C » a + h /i^ ^ - * It S5 L • 
pYe(CEN3)41 (Clarke&CFCarbon. Nature 287 : 

504 -509, i9so)izm^t ^mmcMi^n^^^m 

t ^ 530bp©Ba« Hl-Sau 3Afflf>t^. Bam H I tC ct 



ti^r V >^ ^ KpFffT- 1 * . Pvu n cfc -5 
0. 6 KbOCEM»r>T-tc:iI)^ L t ® a^S/g-^ 

Eco Rft;: J; r^Wl: A fiC cd ^^^t ^ fit IS L . 

K:*i.^Ttt. Pvu n ¥«3^aa-s®ii]gt;: cfc f? 
Eco Rraiffi*<ll*$*i4. ) ^ y 
^ pMlliii%^-r-5. 

-^^^-pMin n — y -fb^ n/c X2180tt 

(ATcc 26109) .?>(OBffiyy i.itff>^-®r-^u^. 

l^fz, fiff^tc^;itt\ >!rV A D N A ^Sau 3At;.fc 
>t * r7 -pMin OBam HlgP^a 4» ^ ^ a - y 

pMlll4^6Dy / i» D N A ® 7* — Beggs 
Cffaturs 21i J 104'-108. 1 978) k: J: <5 K « $ n 
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T cfc -5 tc: L TXCYl -50^*1^1 ^C?^ sir !ft L . 
B'S^i^i^^. -TrpDS r U - h <m 2 ^) ±T 

( Methods in Enzvolony iOi : 325'-'343 , 1983) 

^LT-TrpD(»2||) +0. 5MCDKC£ 
* tc: H « « U T ffir K 3¥ 3^ ± SB * ^ ^, M !S * » 5fe L. . 

3 0 -c T 2 i*Rrm5a« U«>. -t U 

T -TrpDS ru— h±tC7*U— hL/c. nn::- — 

^so'cr-TrpDs ru— h±-t?ie5a-frL«)fc. 

h © ur y * ^ -TrpDS r h JbtCftM 



ft;: J; Sf»{b*c J; 4a/c pMII i ii 

^c. ® » <5> nfc r 7 :^ 5 K pZY37'^. Aaerican 
Type Culture Collection ftC E - J 'J «c R R 1 
irte«i(^ci UT^gtLfcCATCC Nbi67550). a — 
>'<l: $ n/c ASP® 2. 4 Ifb©flgl -Sst I Wr^ 
W^(Z>fc»t3+^T«>-53i*<aai$nfc. d© 
8/r«-*. Ba> HIRCf SstItCJ:-5y|if^k*C^#}tJji^ 
$ nfep!C19H(Har3h /j: ^ . . Gene 3i : 481 — 
486. 1 984 ; ATCC 37408) ^ ^ y ^ a — y L 
tc. Z (D^^ ^tlfzy y :^ ^ K^pZy48(|^ 3 0) i 

D. 7 yi:^1im 
3 a ^ - ® *H1SI : 

H) + TJtf ^ U fc 3 a — ^ ^ D a ;ui. t;: J: #} 
D a .t. ;u J; *:> fy^ ^ ti fz ^ - - ^ it JU ± 

-etor h ^ 3 0 ^^ra^ittcaife. r y -t >f r 



1*Rfl¥2-419 (17) 

DNA*. Hartig«_^. , ( rto I . Ce I I . fl i p 1 . 
2106-2114, 1986) ftc J: *) K « ^ *i T t> 5 J; -5 *r 

E ' J V RR l+tCi^SfelftL/c. 7-7;^$ K 

^ «f ftC *^ tj- /c • 1 5 © 7* 7 7. $ K A-' 2 O 

©fta Xba I Wtt^igrL/c. 

*iaii-r*S:/h**Asii*=fir-rir-7x$ k*. 

pZY23 tt^rgU/i. 7" 7 :^ ^ KpZy23 ii. pHlll 
pZY23 4itc:^¥^5E-r S y/ADNA^fASPO^J-rif 

n^fflir^TxcYi-sDtt^j^fffEfft u^. msm^ 

pZY23^ CIaIS.C>* BglHt^IJ: 
mit-t <B Z t (Z ^ X . pZY23® -tf 7' :^ D — y 
MMiftte^^^^^^* 3. 1 KbCOmj^^ 



^ntl. <^ ^ ° ^ Ji^ ^M^^-it L fz. 

m 2 ©:^r^*<> 7*7;^ 5 r*jt!#-r-5fcK>tc-^ 

- CD *!) tc:{^^ $ H^i:. -^^tSlfe + 1 M 0 7 ;bt.* 

a — 7. 7 -tf ;t'^' —(Schleicher & Schuell. Keene. 
N.H,) IZfpOfc. RJ^® — h n -b ;u D — X 7 

1 M® V ;b t- h - )i^±xmm^ tifz zi 
o^ — ®±®K:St>/c. <^:i::. ^(Dy^jt^^—^ 

/ci^tCYEPDT-U- K imzm) ± ftC »l M ^ Jb 
U T B ^r^ . 

ssr^Tsa® <fc -? ftiss»u/c : 

r h : 2 %«^2 5 5 

■C"CfiSj$L. a 5 M ©NaHiPO, (pH7, 0) 1 ml * 
gsj&n L ( 5 5 r ) . 2 % K 7-' •> Ji'i^mi' h U 
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^ J.Q. I adt^^.n\l b ( 5 5 t ) . m^>K a 4 
m<^iiS^IDL(55'C). 2 Bg/«/ CD > a 
+ !> 5 K (Sigma, V V -i 7s , ^ X — «; ) 
0. 5 «/ ^ iSSjD L T 7 •/ 3 — -^KSig«8) 

Ji Ji i L T -r < ?± /i . 

® r u - ^ ^ 3 7 -C T 5 - 8 R!r ThI >f + i 

- ^ L/c* Mnn9- ^ ^ ^ ^ f 3 P ^ - (± . CD 

*^ r # . «nn9 n D — — <Z>ffl*)tCiSqH^^^o— 
/C t> L . 

•3 ^^MMifife^ c(> 0 ^ — t7 Hind ni i Eco Rl 

tCURAlilfe^ (VEp24^ *3lt-r ^ ; Bots tein^Cil. . 
Gene J. : 17. 1979) ^ :3 — K f 5 I. 3 Kb 0 



1fRa¥2-4ia (18) 

Kindmac/^ Xflia I tC<t *3 Ls 1. 1 Kb^jJRAlBfr 

K-^maiL/c. C ©Iff it*. Hind MS. X.a I 
J: 4 rSffcKi «fc *) ISS^e^t $ n/cpici9Ri+>ciltt L /c. 

Eco RIt:: J; *) yi^b I. 1 Kb CD UHM»r it * * Stf L 
/C. 7' -7 ^ KpZy48 *Eco RI&CK Sal I ct *3 
?^^kL.. MMNa® 3 ' SJ^* 3 - Kf -5 1. 2 Kb© Wr 
it**IHIL/c. dCDBrit*. MAlBfit pUC13 
(Hind in Sal [ 5 m^ktc J; 0 «i^i:^k $ n 
Tt>i) 3 SB^J-iiMtC *3 iii^HirLJ^/:. ^ cD 
^*^^^^/cr7X § KpZY62 Hind in j& a* Sal I 

/:MMift(E^*^^T;^!c* a 3 Kb0w?it*mi»i. 

/C. r ^ X $ KpZY48 Sst I SLO'Hind ID tc: J: 

r^^fcL. O.44Kb0MNifflfit*^^it-J^c. ccDftfrit 

pZY63j&afpUC13 (Sst I Sal I \Z ^ *9 US 



(m 3 [^) . 

^•yiUMi*. Rothstein(B?rlE) 

n/ci^Tit-^ffli^^r . sE¥2ioiRa' ZYi00i» (fs 1 

^) 4i-r»r5aL/c, r^X$ KpZY63 * Sst 1 a 
t>' Sal I J: *) tftffcb. MM^iK^^^c J: Sir Si 5 
nfe HNW9 3 — K$Ii«*^t;2. 7Kb07 ^ ^> :^ h 

-uRADs (m2^) Jit J«5fi-r -e n t> 

Mnn9- ( ^1 1. D ) CD ^^ CO t.^ T T v * >f 

ffitt^ o - >'*YBPDS(|ft 2 Si ) 5 

LT 3 0 'C -€:CD-lft0i& 
1 Ut^YEPDS 5 o/^^Cf&ip? -eLT 

3 0 -C T-DftJSJg U/c. -ecD2#gCD-'l!ft©i^i? 
<ftflfll*lMCDV-^l^t-h — Jl^l On/rf^C^iKL^c. 



C s ri D j^ — * - UraDS ± fZ 7' ^} 7& IS U /c . 

A* Davis.2_i^. . ( Proc. Wa tl . Acad. Sci . USA 
M 2432-2436. 1983) tC J; o T Ifi S $ n A: :^ ?i 

l^fhC -eUTSouthern CJfLlS.s 1975) C J; f 

— Jbtcyov f-U/c. A»ersha«7>'^i*7'7'< $ 
y ^ y h (Aaershaa, Ar I i ng to n H ts . , -f U ^ 

KpJ« ( W 1. C .) *^^-r -5. pZy48A^ *^ © 2. 3 
Kh©irindfll-Hindin7^^> y hC^*). iff/ 12 7 
^ ^U:^ - * r D - 7* L /c. ZY100 43 0»f S«t 

(zY400 iiSrrS $ nfc)*. -y- -tr >'?*tC^r? U^T I. 5 
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jglCK 1.55Kb CD V -<)\y^ iXfzV ^ ^ ^ V 
^^\tt-^^^. Jllr^Og^^* t> SEV210I 

; ATCClSti'#fl^ 4^20870) ^mjlH Lfc. ^ ^ -5 H 
K«:Mnn9- ^ ^ ^ O i£ ^ ft ii) fc. 

fO^y^ - y A — )\^ Y ¥ (Southern^ 
iL. - Hifl.. ^ 1987) ZY300S-?>*zy400 ^ 

^T^C-afc, yy^DNA^s Overhauser&t^Radic 
(BBL Pocus 8- 9. 1987) C^*3«^$tl. 

B^^Z^t^ — Bft CD t§!|4i!J* . VEPDS ISm/t^Cib^l^ 
T 3 0 -C Tl&a L/C. iStv^^^aiL. 

E (IM^!>V;ub•^ — 0. lM®rJ?xyK:*-h 
'J "i? i. . pH5.a. O.OIM® WfliEDTA, pHB.O) 5 n/ 4^ 
t3 15 *J ifi L /c. -5- CD Iffl g& « « iftj ^ . 5 0 m/ CD H ft 
7 5 X 3 tl ^ L . 5 5 'C T 81 1$ $ tL /: ^< ^ 7 ^ 

{!: 7 ^ D — X (Sea Plaque Agarose, FMC Corp. 



HB3^2-419 (19) 

Bioproducts, n y ^ ^ y K. > y) i mf J£ . -5^ 
*a*-^c X V ;u >' 3 S 

jffT i tJ^PalittL < rg^ L/C. '?-®X-7;ui?3y;£^ 

'^m<OW^^ -5- ® X -7 ;u 3 y ^ 5 0 mf to ,-f? «; ^ 
U>"§^tI^L. L T 2 0 m/ <7)TE 8 (10tnM®Tris 
-HC£ . iBrtCEDTA. pH8 , 0) ^ tSS Jin L fc. O 

2500rp«7f 5 i^PB^. iS/C^:J>|«L. -E-LT-^-CO 
Sfc. 7 7 y76RDJ±»^ffi* Rfei L/C. 7*'D 

t3^«?gL. ^ LTiwiesii^«c:se«$ tL/c ^ 

LTifi/C^^hStf L/C. ±Vil?ffi^R^$. '^LT;=^7^ 
DT-^;^ h«ar«[ Ct--X2 ii/t;:MLT : SCE 3 
nrf. 0. 5 MOEDTA (pH9.0) 2 1 w tZ) -J^ ^ U 7 

— -t' 60.000(«i les, Elkhart. Ind.), Q.2^ni(D0 
- > 7' h X iJ' y — ;ixCSfgna, St. Louis. M0.)3 

^^iraL/c. -5-®7§vffi^. Htc K ^ i. ±T 1 ll^rPul 
3 7'C-C-Y>'+A-c-hL. -tLT-ttO^ifc. -5-® 

?s«*fline© J; -5 c LTia/c^^^tf L/C. ±/»?a* 



Rft -t LT 0. 5 MOEDTA (pH9.0) 1 * ^ L . 
LT 4 r TBi=i« L fc. 

1987) 0 nrt^^cfc -3 tc: LT 

L /c . i%rifa^^Yju^^^<ji.xyA- 
Jl^ Y Jl^^%,i^§!h(SeAkem Agarose. PMC Corp. 
Bioproducts. D v ^ 7 V K. ^ y) ^ ^ Rotogel 

(Moonlight Cat Door Cofflpany , > 7 h , 7 •> 
y h y) ^Mt^Tff/.k-:,/c. »SCDDNA^. M 

{b*x ^ -17 t3 ^ ^fet;: ^ *) Dj^^ft -e 0 

S!ffe*n/cy^uo^<jrtt. zv3oo<**</s.^/^ < i 4> 
SS&i*^ VRc^•v■;&<M^L/:lfefe«ttr{i*S^J■/c 
i*^L/c. l^-ifyyov f»ge®J;-3CL 
Ty;^/)^ <b*!ft L. -eLT^r. pZY48C*5fc-r 
5 2. 3 Kb® Hind ID -Hindffl Hnn9 7 ^ ^ jt y h fcl «k 
-tLTifct^ pll48tC*5f6t-5 1. 3 Kb0IIindID 
-HindfflURA^V V ht^cfc*)^^ — ^L/c 

(WI2) , ® ra -rtiAfliersha.^ y 

(A Be rsha«, Arlington His.. ^ 
y -<) imt^^X y ^Jl^itLtc. yfu y \- 



©IS^rt. Zy300&!y^ZY400 Op^#C-fel^T. 
MNl® :J K^4Sor--<T*<^fe«sX Vr (MM® 
/c4&o3^«*i©^{4) k: -7 y tr y ^ ^ ti. -tLx 

^ti.Tt'^^^i^^L/c. 

W 3. mnn9!^^^ t;:iy ^ /V M 7 - <P % JB. 

BMiiflte^-«^A,?J5KS DN AltJ^Jfe^. «f 2 
C l> T iifife L «!iUL9* * tt Ch' a tt C 8S 
L T 'J 7 — (Barr ier) if' y S 0 i?^ V :3 > ;u 
-fk^WI^ L/C. BARiit^E^*^!fe-p^> /N' «J 7- 
CBarrier) Xf^WL^ ^ ::i > )\y \tt ^ Z. t t<7k ^ 
nTl^S|lfttf3$nS;5' >'-^^'^'»T&-S. ADHI T* a 
— X feat P (Munro^^CKPelhan, EHBO J. 3: 
3087 -3093. 1984) CD C - ^ OS Sp ^ CQ - k 
tcat'^LT(.^5BARl3- K^I«fi.CKlPJLi^ ~ ^ * 
—^-^Aj-n^^r ^ 7^ ^ KpSW24 ^i>:0J;-5 
t^l-T (I55EI) I^KL/c. ^^/iBAHi:^ - KW 

5 7* -7 5 KpZVg^ Sal I S^CKBam nj J; *5 

LTl.Skb flMi»f>t^m;»L/c. dCDaJrit"^. 
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Sal I&0'Ba« H I «*: 0 «»T $ A: pUC13 ^ y' 

^ a-^^v^Lx pzvi7i ^-r * r 7 :^ $ K^i 

I&-^l.^tz cm 4 0) . r y 7. ^ KpZV17 ^ 
Eco m-cmit L T 8AR1 =1 ~K«fliScDM^>3' {li® 

0. 5 kb*i8^5£Ufc. -<^^ — MRimi^^nrnt^ 

7. 5 KpJ(f66 *Eco Rite J; <5 ISli^^k L T 

D N A .it- > 7 --<r I (KlenoH»f>i-) fcl ^ *) ^ ?^ 
5fe3fiiLy5:. + :^ --fefteS ^ tL/cBa. Hl'j y ;!i - 
(5' -CCGGHTCCGG- 3 ' ) ^'l^ML^ ^LX 
Ba« HItC cfc *} rB^fc LTiflfJ© y -^iS^^Ufc 

^ktzmmt^Ltc. ±ir^rv7.^ K^pswsi^ig 

Ufc. r 7 ;^ ^ KpSW8<^ Sal I ^Cf Ba« HItC J; «9 
^Itfr LT>'^'»J T-©7 $ / Kr252 A- 526 ST-^ 

5 S252 t-h 526 * 3 — K f 5 ^flSc;*- 'J 
* r 7 $ KpPM2* Munro&tf PeIha»A> ^, U 



Xba I -Bco RI)0.7kb^^:^r -5¥»5feiS{b$n 

fcXba I -sph I KM* i LT»/c. ::<0Bf>^-*. 

0.42kb iMir a ^-i7-»fM-&Cf l.64kb Mil 

5 KpSW22 ^±m-\t l.ibfz. 7. ^ KpSW22 * 

SphX^Zf Saia I tCj;*)i«^fcUT2. 8kb%JaJLjL 
•y h^i&StfC Ctl*. Sph I StCf PvuDtCcka 

r^^tC J; ^ T|g4t^fc$ n/cYBpU tCii^LA:. 

r 7. ^ K« pSH24i^:& U /c ( 5 HI ) . 

r 7 :^ $ KpSH24*iiLnli^3icl*pZY300S.C>'pZy400 

3fel>'K: i n fe» ©gltS|:SEY2l01 5. CK pZ Y 1 00 ?f 

fftUfc. J^KfcBI**. -LeuDS 7"U-h ( 3f5 2 

SO'CtCT— ^'<>'+A'<— hU/c. 500 ^0 — 
^igat!*5 0«£O - LeuDS U T 

^iS'^bv -eUTiyS^t 250«/®ia/6fc.'>'t3x * 
>'hU/c. - 2 0 -C Tffij#$n/^|5l^a® 9 5 % 



?*Ra¥2-419 (20) 

fc. 7" 7 :X 5 KpPM2*Ba« HlRtf Sal I (.^ <& 

rt^^btC JSJ^^f^t U TpSH8A> ^> © 824bp 

BiRi»f>^-c jJL^S L/C. * r 7 5 KpSWH ^ 

Sal I Sua I J; *) {fc U T 87 1 bp BftRl - 

H P »ffr**«U/c. BMi® 7 § K 1 250 

pZVie^ Xba I Sal I UT767bp BARl »f 

>i-<&mi»t./c. C ©BrM-*871bp MHl-^® P Wf 
M* i . Xha I Sma 1 t: ci; 0 ^fflr 5 nfcpUClS 

r 7 :^ ^ Xba I &D! Saa I tC J; *) r« t T 

1.64kb BMi-1i9S P »rM-**«|U/c. ADH17'P 
^ — rJ' -&C>*pUC18 (MacKay, HO 87/^02670)43 0 
Mil® 5 ' - K pIiS©116bp^ ^^T;JR 'SPHL029 
A^«blDHl7"n 7" 7 $ KpRL029 

* Sph I Xba I CJ;*)r3^tLT 0.42kb hMl 

— (A I ber& C>"KaHasaki , J . rto 1 . A pp I . Gen e t . 1 ; 
410 - 434. I982)i&. pUC18(Eco Rl-Sphl) 



Tg-^fj^S.OOOrpmtC T 3 0 M G S A ( V 
;u/N';u) o -i^iTiSt/C^ L/C. Jh?ff*gimu. 

L/C. 500/«i©IR®7kt;:||JK 
« b/c. 

5 0 2 X v'r^naffi/K (II 3 ^ ) 
S $ if- y r ju©# -^r tr^jfin ■eLTf-y7" 
1 0 'J T ^ $ K V';u+TtK5lil;ift 

-^-LTTowbin^ ( Proc . Wa 1 1 . ftcad . Sc i . USA 
11:4350-4353. 1979) J; *) 12 « ^ H /c tfe -3^ 
fflt^T-hn*^l/o-:^tI&U/c, i^hn-fc;un 

7 .^U^ ^ y htrt-ftKP (Capell. Mal- 
vern, Pa) J: ^9 7* D — -5- i*- b- 
^< - ;f + •> rJ'' - -b' 15 -g- If' +• 1^ - 7 V H * ffl t> 
T oJia^b L/C, -f A y 7' n V h tt. ■nnS:)^^!* 
ZY300 &.Ch'ZY400 4" 0 jji - « P |^ iC J: SS ift 
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pSW24ig®fe|fl/+:^C>:t;«lt3 L T y< 7 - 'i^ ft 

5 y 7 -li j£ © ♦ife ai CD /c «!> f^ffl $ n 5 iflii j£ ti . 

:?r:?'i^-tC:||t^t;:/SSf4T'$>5 RC629 ( MAT a 
bar!) ® C'i $ SjS:KI*^ffll^T. 95 7' U — h ± 

©ar-7r:^'i^- (0.05- 0. I i i h . Manny. 
J. Cell. Biol. 4£ : 1592- 1600. 1983) ^ JtM 
;jD;l-rttljJS©ii5a^ y< ^} T - <D ^MirZ. 

/cflBBati^ tL/clfflggCD 3 a j^-^CDiffi;^ 



»Rfl¥2-119 (21) 

;^ ^ K 7 - ^ >' ® nfe ^> aB * 

lAi ^ g) ^ m 

^^Tn!c>5 D N A4^ffiR!g5-£ann9:35C5)^t*Zy400 
^k^K^lLjt. TPIl r n :£ - fiJcBtPfl cDNA 

^fl&cfTPliiS^ - - ^?-^#^Tii!c'57•7:^ $ 
KpDR1498(^fflJBff«c«l«=E8-llC l!^., ATCC# 
20730 <t LT^'C^ nr t> ^) >fe ZY400ttS.CK'E^ 
©SlttcZYiOO 

L.i^tz. 3 0 T tCT 4 8 ^ ® 5® 0 ? jfc . 

*2 5-*07y3-ht;:5>tt. ^ [^X:i&^Ol.fz. 



h ^ 7 0 *C<CTdg#L/i. Z ^ h <0 ^ 

Siena, -fr y h ;b , m. f# t?? n ^ ) + 1 «m 

EDTA^:g:§ff ©ifi^^t^^DX. /c. ?S 1*3 ^ :^ il T 

2. 5 5hPBT^ift«}f riBit&aj*0rifltc:iKJi-z?ii- 

1i5 * X V y K >»b :7 /jNifi^C^^ (Bink.ann, X X 
h N. Y) 43 T'Si^ilJK-^ 1 0 ^^TbT 4 -c T 

yff^flSJOffib. - 7 0 -c tc:Tffi=S?b^. 

U V ^ ^ 2 XTMBN (lOOmM Tris-|g^, 200 

fli« NaC£ , 1 fflM EDTA. 0.5?^ WP40, pH 8. 0 2^ 

220 J; -3 Cd L T j)a.^:^ b /c. m ^ y ^< ^ 'SWs ^ ^ 
n :e - 7- -7 A 5 KpTPICIO (Alder 



O^Kawaaaki . J . Ho 1 . A o p I . Gene t . J_: 410-434, 
1982) > ^O^r^X^ KpPATPOT(KawasakiS:U^ 
Bell. EP 171.142;ATCC 20699) ^) f# . 7*7 
X ^ KpTPrciO ^ Kpn 1 WffiT^BfL. 

TPli U - K pIIS^ Bal -31X 4^ V 5? ^ U 7 —-b'T 

-5- L T C ® r D ^ - — © 3 ' 5fe5StJ: 
Eco Rn; y * — (ffi^ll ; gg a ATTCO -l&i^JIlD L/c. 

Bgi n5^c>'Eco mizji ^m4tA< Bgi n&afEco ri 

Z <Dm)i ^ . BglUBi^V^Eco RI (gP^&tj) 
J:^©W5n/c7'^;^ $ KYRp?' (StinchcoDib 
Watur e ^2^39 -43. 1979) tc; il^ L . 
7*7 7. ^ KTE32^Eco Rl (fiR^fil*!) &CK8a« Hltd 
<fc *) RflSl-li: b«)T X h 7 iJ- W i> »; ^Wttitfe?-© 

*Eco RI-Ban H f U ;^ - 0 ^ C J; *) S {fc. b 
T 7* 7 7. ^ KTEA32 ^ f# , 7* 7 ^ KTEA32 ^ 
Bgin&CJfEco RJTrflffcL. *bT*5j900bp O 

5 KplC19H(«arah^. Gene 31 : 481 - 486. 1984) 
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K* ^ y /l^ ?lT is? L , 'dlfZ^ TPII 7' O — — 6ff M" 

X $ KDNA^aggsL.. -e- LTt«j900bp © ogi n 
-Eco Rl»r>J-©?^3£?SE«:-:3t.^T:3^^'';-^y^(^^c. 
iELt^r^:^^ K^^tRL. -e-LTpICTPIP 

'<k^t?\\r o ^ - 9 — ^ ^ r if u ^ y ^' 

pIC7(Marshl«S. g^Jifi) ^ Eco RITtft^fcL. ffif^tO 
D N A V > 7 --fe- I (KlenowRIrK-) 
¥?fJ^«)3BC L T CDlS^je D N A ^T4 DNA 

3rfetft**^^r7X5KDNA*3S5SlL. -fL-T 
Bco RI SMiiCD ^51^ O l> T X ^ 'J — j:. y ^ b . 
IE {&lfl>'< ^ - ^ Wl" -S r 7 >^ $ K^pICTRr* 

Mar I r U . L T 2S00bp 8ff * « S? L. 



New York. 1982) ^ ^^£ ^ T Bft V V K {fc L . Sph I 

- I - Xho I r r — (CCTCCAGCCATG) ^ . 

2 0 p node(Z> Z<D*^}'::fjt,i^\^±^Y^ SOmH Tris 
-HC£ (pH7.6). 10«H MgCjgi . 5 MM DTT. 0.1>H 

7. -<)\^ ^ i/ )y ^ 1 nN ATP. C>* 5 ^ ^ v K .-K V 

L/i . d CD + -^--bf*!ia$ tlfcSph I 

- Xho I r ^-7-i5' Sph I T^»f L /tpSXRlOI 

iiltSL. L T c: CD ^|ferg^!to^ffl T E - 3 
V R R 1 ^j^sfcffli^/c. fflA^n/cr iS^'r^- 

5 ' -TCGAG TCA TCT ACT TAC CCA ATT AGG AAA 
TTT ACA TGC~ 3 ' . 5t O* 5 ' -TOGA CCA TGT AAA 
TTT OCT AAT TG6 CTA AGT ACA TGA C- 3 ' ) ^ n>I 

PSXR102 ^ xho I T^Bf LT0it|ifi«j:^rii *c 



»PpB¥2-419 (22) 
SU^fl^XPTlT^ D =B - -BrJt (i«j900bp)$ 
prCTPIP t-C:> Narl&Cf Sph I * ffl T IR Jj^ {Ji b . 

r y Iff SS[ L. , TPf 1 ro^-^S'-oD?^^^ 

X $ KpPATPOT LTf#^c, d <!: 

7*-7 :^ $ Sph I &afnindDI Tf^^bb. L T 

TPU-T- a:e-i5'-®gIJ5}--$-i' c- nSObpffif V 
tfiUl^ti. pICTRI* ef>^. PlCTPIP^i- ^, ® SP^fltj 
TPur P ^ -gfit. PPATPOT?!)^ (b to ©rM" 

^Hgp^>3S^(C<fc*) iiJS LTp»lVRH3f5 6 gl'^^ L; 

K?IJ*TPIl7-a ^->5^-C?$A L/^, PUC9CDZ7 
kbC7> Sal I -Bam HI®fM-^7*7X ^ KpMVRI E^^lE 
g> TPri 7* P ^-i?' — too. 9kbCD Xfiol - Ba« HUtJi 
>T- <f: jS^-r '5CiCC«i;*3 7*77.$ KpSXfllOl <^ 

SsiLfc. e>:tc. 7* -7;^ 5 KpSxrioi ctJO TPfi r q 
— (D Sph I g|J{4$ a. - >> XhofSUfi^SE 
;i^c. pSXRlOl DNA^ Sph I T Wl^-t L 
TSmfl^:;^^ (Maniati s^lSm. HoFecular Clo- 
ning; A Laboratory Manual . Cold Spring Harbor, 



iUfeS-S^fe^fifflLTE • 3 y R R I -^3B!Brtr«j 
^ ^ cfc . PSXR104A< 2 3 b- - <D^^al± u — 

^*^^oaKtc*?^r^■r . r7>^ 5 kpsxrio4 

Bafi. HIT^lffrL. aimfi^:^J£ (Man i a ti 3^ iB m . 
Molecular Cloing : A Laboratory Manual . Cold 
Spring Harbor. N.Y. 1982) tClit ^ T fK V V -ft 
-^-LTE . 3 »;iac Zitf£^€#Wr 43.2kb 
Ba» HI-Ba. HlUfn-tCiattL/c. © it ^ 
^f$ffl LT E • 3 V R R 1 ^^i^fTfe^ L fc. ifi 

^/^:^fpitc:iacZ»rM-^#=6-r*7-7 >^ $ 
pSXRUi i ft; r -S , 

ig7iatc^-r«t-5tc. HHN9 ift \ii=f-^rv X $ k 
psxHiii 4^t3flp?fr « -< r y rro^-i^^-© 
^^J^^p© i t3*,*cr^fc. ;^ 5 kpzy48 * Hind in 
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&CKPatItCj;*)fg^kLT 0.56kb HMl»r>T**m 

MMifn-^^af L/C. ± ^} If i:^ \y± ^ yzci429 

( 5 ' -TTA GGC CCT ACG ATA CAA GAG AAA GTC 
ACA TTC TTT CCT C - 3 ' ) . jR?/ZC1430 ( 5 ' 
AAT TCfl GCA AflC AAT GTC ACT TTC TCT TGT ATC 
GTA CCG CC 3' ) ^ ^ i- - -a ^fiL ^ LT 
Maniatis^ (fllS) C «i; *) ® Ift fc: gfi « $ ^ T l> 
*:^r?£C<i;*3 7^ — ;i/L/c. + ^ — -fe'^H^ 

Eco RI nc < 3 7 kfag) HWW9 3 - K 

%jimjkrj^ \ ^s^mM^^^-r^ r y y ^ - 

itiT^. ZCH29/'ZC14307 iJ'* 7'i5' . Eco R I 

Pst I C J; J; Tlft4*i[i$ n/cpUCi3 

i JtC. nep^J-illSiC J; *3 PZY48A- ® Dde f - 
Pst I ©f^T-C L /c. MN9iIte?^t^ia^ b y:: 
ZC14 29/^ZCH30r iJ'' r ^ - ^ ^ A^r f£ ^ ± T ^ 
■7 :^ 5 K ^ PZY64 i ^::S L ;t . 

r 7 :^ $ K pZy64^Eco RlRcf Pat I r rSjik L 
TO. 4 MMBrM-^m/Sft L./:. pZY23A> ® l. 5 kb 



A. XCY42- 82B ^(DA^m 

^^rSS. -felxfi/X-(S. cerevisiae ) 

1 ^iC^ittf Tfe*. 381C-59A (Hartwell, 
J.Cell.Biol. 85: 811 -822, 1980)^A'2<* 
(ffoby^. Heth.Enzvaol. 101:253 - 269. 1983) 
i i7 a 7. (cross) ^ L X ^ M L X 9^ 

^^SlMIa. leu2-3. 112 trpl- 1 ade2- 1 
l)Ll2 5ir3- 8 ^45--raffig:?-» Xll-4%t^^L 
fz. ZY400 CpSH24 ) ttaa* ZA4 47tt^ ^ a x 

'r^^)*l.>t:Ba?^C-:>t>TEg^^^«f (tetrad analy- 
sis)^?fo/c, ifi^E^-SMIc*- ade2-' 1 leu2- 
3. n2 AsJlJllllMM'^ '^t ^^^^m^Ltz. 
d^Qfii^^ XCY15-3Ci ^t* -5 . 



?*ra¥2'419 (23) 
ffl Pst I - Bgi n Bffn-5^c>' yBpi3-< ^ ^ - K^ij^ 

#^T'fiJc5 7'^ X 5 KpZY38 ^ Pst 1 Bt,V^ Bgl jl 

KpSXRlU ^Hind II & a'Eco « I T r^' b T 0. 9 kb 

>T-^x pZY38*^ ^) ffl 1. 5 kb© Pst I - Bjl B Wfn-> 
PZY$4*- «i ® Eco RI- PstlffirM-. a^O'CKindllJ 

BLZj^Bgi u ^m^^ ?>mitczj: *:) fi»^it^ tifzpici9P 

K * PZY65 t^i- ^. r 5 X $ K pZy65 
Bgl fl at;: Pvo f i^);^-5. ^^JL^ V ^ 
r^2. 8kb® Bgl II - Biinm^t^mmLtz. r 

7 7. $ KpMUl * Bam H \ IZ ^ m it iZ ^ X ^ 
itL. ^LX pZie5i)^^b<7)^m=^ ^ y V^^AjX 

fi£*2.8kbio Bgl n ©fi^-iiiiSb/c. iir^iffiis 

rg^tt^E • n i; RR Ittcj^Sfte^Ljt. rv 

X $ K D N A^i^sff jusjb. 

Hind in Sl?>'Eco RIT-^Br LTJ?ASPCD;(; rSj-$-/^^ 
5 K^pZY566il^r« b/c. 



XCY15-3Cac5^af XLi -481;^^ :7 n b T ~ 

<*xcy42 *^b$-tir/c, zcD:=,i^i^^:&mi'mf& 

S'rj- 8 Amnn9::URA3 leu2-3. 112 trpl - 

iLtE - /V »; r - y /V e c *«t f -s ^ a - 

:^ ^l^Jil^^s^^ b $ H*-/c. trpE- »; r — ^ y^N* ^ 
SA<. PSH242C J; *) ^^®l£fft$n/c E • «; rr i 
h^m^ Htz. 7' 7 X $ KpSW242«i^® liltc: b 
7-7 X $ KpSW22(0f 3 y ^Eco Rir 

rHikLT l.47kb BMl»fM-**aiL;t. 7-5x5 

KpATHll CMorin If, Proc . Na i I . Acad . i _ H5;a 
82^ 7025- 7029. 1985 ; pATH2 (D i eckma nn 
Tzagolo/f, J. flip 1 . Chem. 210:1513 - 1520. 
1985). E • 3 >; tr£Eiafe^tCfctt> T -7 ^ D 
^^J^SISRO? p UC^®7--7X$ y(D-<^^ 

oTtt«:^tb/c. 2fB®Bco RrWf)T''i&ii)^ b> 
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LXE • n »; RR i ^izB^HmOfc. B'SHm 

r 7 :^ 5 KpSH242*^-r * E • 3 »; R R I ffljg 

fc) tilffML. ^ LX 3 1 'C fZX-^mm-^ Lti!> 

M) : 1 OTffiSJKL. ^ LxmL < m9i.L 

Ut^h 3 0 -C tCT I l*KIii5HirL»/c. 1 If Tol^. 
d <2)i§||l^5t;: ioo%x / -/i/ifi I 0 Bj/mf 
y y -}vy ^} jvM ( ♦> ^ ^ . * y h :Pt. , mo) 
150;// ^ ^ID;i . -e LT C tl^ 3 0 'C tc:T $ t3 2 

2 X if y r/HSilT« 

3 6 a/ 0. 5 M Tris-HCi , pH 6. 8 

16 m/ ^' »; -b a — ;u 

16 m/ 2 0 5^ SDS 

4 m/ 0. 5 M Tris-HC« (pH6.8) * Q. 5 % 



I Jg ©jil*y§fiiCf«3K L/C. 300iirf © d CDTg^C 
■fe' 7 ^ v^^jillL. LT-b* 7 y 
T i t.X^ ^ ^o-fx — 7'3l- — 7'v4>Tj!nill*L/i. 

'C T 0. 5 - 3 PbI >< y + A -n: - h L . ^ ^ fi 

t T c © if y-rji^^mm^.m^x 3-5 ^j-Rnjun 
life L . if >- r 10 % sDs - 4e 'J T 'j ;u r ^ 

Ky;Uc*3T^^j4^ii^L/c. iJ' :7 ® Towbin 

ffl V> T ^ h D -t ;u a - ;^ iC^f'f -ti: Li<> 3t . ji h o 
■fe yuD 7 -f ii/^ — IOOm/0^94c. 4 «/ 
©TKftSRcf 4 ?iSco -> u :^^(Schining) ^ »; - 

>' DD^feSf'KricCormick and Co. Inc., ^N'ib^-t 
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